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INTRODUCTION IDENTIFYING THE DIURNAL BIAS CORRECTION METHOD — CLEAR-SKY COMPARISON

- All-sky HIRS 1b data gridded onto 2.5° monthly grids. :
- Recent ERBE observations indicate increased long-wave Ascending and descending orbits averaged separately. = Corrections developed by

emission at the top of the atmosphere which conflict with Only average 6 scan positions closest to nadir to eliminate limb effects. fitting the difference between the

operational products derived from TOVS that show no such Only used HIRS/2 data. Did not process NOAA-8 due to short instrument life. ascending/descending model
trend Anomalies constructed by subtracting first three harmonics. anomaly field and the total model
] GFDL 3-hourly data were used to construct monthly grid anomalies of the

- 20 40 60
entire diurnal cycle and the HIRS-sampling of the diurnal cycle. anomaly f'eld- : : Months from start of atellie
- High-quality HIRS data suitable for long-term climate - One year of geostationary 3-hourly data also used for verification of diurnal - Correction function of satellite, NOAA- 12 11:1um Channeltand only

studies first requires proper characterization of the diurnal JEE channel, latitude band,
sampling drift caused by changes in the equatorial crossing land/ocean.

time of the NOAA polar orbiting satellites. The Observed Bias The Modeled Bias - Figure gives example of
correction for two NOAA-11 and -

ALL-SKY 11.1 um CLEAR-SKY 11.1 um

30N-305 Model all-sky 11.1um HIRS Sampling Drift Land only 30N-30S Model clear-sky 11.17um HIRS Sampling Drift Land only

- Diurnal sampling drift
for clear-sky and all-sky
data show similar trend.
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Ascending Fit
[ - Excluding clouds in
) W surface channel data has
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- GFDL climate model simulations and geostationary data
used to identify and remove HIRS diurnal sampling bias.

30N-30S ASC 11.1 um channel Harmonic corr. anomalies

- Ascending and descending orbit - Differences between ascending 12 _ Descending O
mhos om0 little effect on diurnal

time series of HIRS 11.1 micron and descending orbits for 2030 40 50
channel indicate significant drift of geostationary and model-
afternoon satellites. simulated HIRS 11.1 micron data
ST o JEE - o e

THE SAMPLING PROBLEM indicate similar drift of afternoon
salchites APPLY CORRECTION

30N-30S ASC 11.1 um channel Harmonic anomalies 30N-30S HIRS ASC-DSC 11.1 um Harmonic anomalies
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ALL-SKY 14.2 um CLEAR-SKY 14.2 um

= 30N-30S Model all-sky 14.2um HIRS Sampling Drift Land only i i : :
- La rg e d rlft fo u n d fo r N OAA_ 30N-305 DSC 1.1 jm channel corr, anomalies ' 30N ﬁ(())S Model clear-sky 14.2um HIRS Sampling Drift Land only

11 and -14 has been removed. - Magnitude of diurnal
sampling bias small In

upper troposphere.
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- The HIRS instruments have ridden aboard 12 different
NOAA polar-orbiting satellites over the past 25 years.
Unfortunately some satellites drifted significantly away
from their original local crossing time so that the satellite
samples the earth at varying diurnal times.
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: - Interannual variations have
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- Afternoon satellites (2pm LST) have a rate of drift much
greater than the morning satellites (8 am LST) thus
creating a more significant sampling error for these
satellites.
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- Clear-sky and all-sky
diurnal bias show
o oA T opposite trend.
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30N-30S ASC-DSC 11.1 um channel Harmonic anomalies 30N-30S Model ASC-DSC 11.1 um Harmonic anomalies
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- Diurnal sampling bias is largest for surface-sensing
channels where dirunal variations are the largest.
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2 CONCLUSIONS

" WMM The effects of diurnal sampling bias are identified in HIRS data.
GFDL model and geostationary data confirm HIRS observed bias.

30N-30S HIRS ASC-DSC 11.1 um anomalies Land only OF

GOES - HIRS (K)
GOES - HIRS-adjusted (K)

NOAA Satellite Time Period Initial Ascending Land \VLS Ocean
Crossing Time ]

LIOREE-(;\I 171/111 :77: - 31/11 ::; :ggg tg za)) Land regions show a much K ’ | Model simulations can be used to remove diurnal sampling bias.
- - m - 3 -

NOAA-7 7/1981 - 1/1985 1430 LST (a) larger diurnal bias than oceanic | | 30N-305 Model/HIRS Comparison 11.1 um Land only 30N-305 Model/HIRS-Adjusted Comparison 11.1 ym Land only Sampling bias is most prominent over land.
NOAA-9 1/1985 - 9/1988 1420 LST (a) regions Sampling bias is identified in both all-sky and clear-sky data.

NOAA-10 12/1986 - 8/1991 1930 LST (m) Upper tropospheric temperature channels are sensitive to
NOAA-11 11/1988 - 12/1994 1330 LST (a) : : :
NOAA-12 6/1991 - 3/1997 1930 LST (m) - Diurnal correction requires
NOAA-14 1/1995 - 12/2001 1330 LST (a) accounting for surface type.
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sampling bias.
W\\/N\ - Intercalibration is next step toward using HIRS data for climate
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